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The Case | Acute renal failure and anemia
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A 62-year-old female presented with acute renal failure.
Her medical history was remarkable for anemia (hemo-
globin 65 g l1) treated with blood transfusion several
times in the past. A prior bone marrow biopsy showed
hyperplastic red cell precursors. In 2007, she was admitted
with serum creatinine rapidly increased from 367.9 to
515.8 mmol l1. Her blood pressure was 180/120 mm Hg
and pulse rate was 78 min1. Conjunctiva was slightly
pale. Superficial lymph nodes, liver, and spleen were not
palpable.
Laboratory analysis: hemoglobin, 95 g l1; WBC,
6.6 109 l1; platelet, 93 109 l1; serum creatinine,
461mmol l1; blood urea nitrogen, 14.5 mmol l1; Coomb test:
anti-IgGþ and anti-C3þ . Urinary sediment: RBCs, 60 000 ml1
(mixed shape model); urinary N-acetyl-b-D-glucosaminidase
enzyme, 22.8 Ug1 creatinine (normal valuep16.5 Ug1 serum
creatinine); retinol binding protein, 17.9 mg l1
(normal valuep0.5 mg l1); lysozyme, 5.12 mg l1 (normal
valueo1.0 mg l1); b2-microglobulin, 3.1 mg l1 (normal
valueo0.3 mg l1). A renal biopsy was performed (Figure 1).
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What is the cause of her acute renal failure?
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Figure 1 | Yellowish-brown granules in the
cytoplasm of tubular epithelial cells
(hematoxylin and eosin,  400).
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The Diagnosis | Acute tubular necrosis from
hemoglobinuria
The renal biopsy showed simplification of tubular epithelial
cells. Yellowish-brown granules of different sizes were
observed in the cytoplasm of epithelial cells in proximal
tubules, distal tubules, and the loop of Henle. Some of them
extruded into the lumen (Figure 1). Staining using periodic
acid–Schiff silver methenamine-Masson showed that the
granules were argyrophilic. Immunofluorescence staining
with IgG, IgA, IgM, C3, C4, and C1q was negative. To
determine whether the granules in the epithelial cytoplasm
were hemosiderin, Prussian blue staining was performed,
which was positive (Figure 2). A urinary hemosiderin test was
also positive.
DISCUSSION
The clinical diagnosis was autoimmune hemolytic anemia.
The pathological diagnosis was acute renal-tubular necrosis
with deposition of hemosiderin on renal tubules.1–3
Hemosiderin is a refractive pigmented granule composed
of ferroprotein. It is derived from the cleavage product of
hemoglobin, which is disintegrated by lysosomes after red
cells are engulfed by macrophages. It stains positive with
Prussian blue because of its iron content.
Etiologies for acute renal failure associated with hemosi-
derin depositon in the tubules include massive intravascular
hemolysis from autoimmune hemolytic anemia, paroxysmal
nocturnal hemoglobinuria, mismatched blood transfusion,
and malaria.4–5
Intravascular hemolysis increases free hemoglobin in the
circulation. When hemolysis is mild, released hemoglobin is
bound to haptoglobin, but when severe, hemoglobin is
filtered through the glomerulus, reabsorbed by the proximal
convoluted tubule.4–5
Hemoglobin in the setting of hypovolemia and acidic
urine, can lead to acute renal failure. The exact mechanism of
nephrotoxicity is not known, but is thought to be related to
vasoconstriction, tubular obstructin by hemoglobin casts,
and direct toxicity. Our patient experienced nausea, vomit-
ing, and diarrhea, and the resulting volume depletion set the
stage for hemoglobin toxicity from her hemolytic anemia.
After treatment with prednisone and leflunomide, volume
repletion, and alkalinization of urine, her serum creatinine
level decreased from 461 to 136.1 mmol l1.
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Figure 2 | A large quantity of hemosiderotic
granules in the cytoplasm of epithelial cells of
renal tubules (Prussian blue staining,  400).
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